Innate immune responses in lupus-prone Palmerston North mice: differential responses to LPS and bacterial DNA/CpG oligonucleotides.
Inadequate immune response to infectious danger may contribute to the pathogenesis of systemic autoimmune diseases, e.g., systemic lupus erythematosus. To test this hypothesis, we studied innate responses of prediseased lupus-prone Palmerston North (PN) mice to lipopolysaccharide (LPS), bacterial DNA, and synthetic CpG oligonucleotides. LPS and bacterial DNA/CpG oligodeoxyribonucleotides (ODNs) drove PN splenocytes into the cell cycle and protected B cells against spontaneous apoptosis, as in control lupus-free DBA-1 mice. LPS induced significantly higher IL-6 production in PN than in control splenocytes. In contrast, in PN splenocytes bacterial DNA and CpG ODNs induced approximately four- to sixfold lower IL-12p40 and approximately twofold lower IL-6 secretion than controls. This reduction in cytokine secretion in PN mice was not due to delayed kinetics but was related to significantly higher constitutive and CpG-inducible IL-10 secretion. Neutralizing anti-IL-10 antibodies almost completely restored PN IL-6 and IL-12p40 secretion to DBA-1 levels, whereas exogenous IL-10 inhibited in vitro IL-6 and IL-12p40 production in DBA-1 mice. Importantly, treatment with either IL-10 or anti-IL-10 antibody did not modulate CpG-induced cell cycle entry and apoptosis protection in either strain. In conclusion, lupus-prone PN mice show abnormal innate responses through their pattern-recognition TLR9 receptors, characterized by higher inducible IL-10 and lower IL-12p40 and IL-6 secretion, thus implying that response to infectious danger in PN mice is inappropriate and may be linked to lupus pathogenesis.